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Abstract 
This study investigated the effect of personalized 
singing programs on pain management with adult chronic 
orthopedic pain patients. The hypothesis was that the 
subjects would experience significant levels of pain 
reduction while practicing a self-directed singing program, 
and an even more significant level of pain reduction while 
working directly with the researcher; as compared to 
subjects who did not participate in the singing program. A 
total of 4 subjects were used, 2 who sang and 2 who did not 
(due to lack of accumulated data, one of the control 
patients' contribution was void). Subjects ranged in age 
from 30 to 60 years. The main measurement consisted of the 
McGill Daily Home Recording Card. Pre and post experimental 
questionnaires, included in a descriptive case material 
section, were also used for the 2 subjects participating in 
the singing program. 
Due to the small sample size, and diversity of 
symptoms, responses and problems in the method of scoring, 
no statistically significant results were obtained. 
The subject not in the singing program experienced 
higher levels of pain intensity than did the subjects who 
sang. Due to differences in diagnosies and lifestyles 
between the subjects, meaningful comparisons were difficult 
to make. It appeared that the singing program had no 
adverse effects on the 2 subjects. 
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Both of the subjects who sang said that they would like to 
continue singing and using music as a means of therapy. 
In general, the information gathered from the subjects7 
personal responses, although not statistically measurable, 
supported the approach. 
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CHAPTER I 
INTRODUCTION 
National surveys show that nearly one third of the 
American population have persistent or recurrent pain. 
Insurance company estimates reach 70 billion dollars a year 
spent on medical costs for workman's compensation, due to 
injuries on the job or related symptoms. Pain is the number 
one reason why people see a doctor and take medication 
(Wallis, 1984). Perhaps the most complicated dimension of 
being sick, the chronic pain experience is a constellation 
of side effects that include physical tension, emotional 
distress and depression, loss of communication skills, a 
distorted sense of time, and a limited range of mobility. It 
is not possible to separate the physical from the emotional. 
When one is afflicted with a physical problem, emotional 
stress is present. Orthopedic pain patients who suffer from 
various musculoskeletal problems such as "bad backs" or 
"arthritic conditions" deal with varying degrees of pain 
every day. Chronic pain can lead to physical and emotional 
fatigue, which in turn can create more pain. 
There are two factors to be considered within the 
"pain experience". First, there is the patient's 
physiological pain levels. This pain can either be chronic 
or acute, and is often complicated by associated muscle 
tension. Secondly, there is the patient's effective response 
to the pain. Anxiety, fear, and depression can make the pain 
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seem more severe. Research has found that effecting change 
in either of these areas can improve the patient's self-
image and worldview by making the pain experience more 
tolerable (Bloom, 1987). 
Pain patients often seek relief in the form of 
conventional drug therapy or physical therapies. These 
methods often provide only temporary relief and can be a 
burden financially. Music therapy is a novel form of 
therapy. By using music entrainment techniques, the 
patient's perception of time is shortened due to the 
pleasurable occupation. At the very least, music serves as a 
distraction from the obsessive, self-centered thoughts that 
pain can inspire (Bloom, 1987). 
One advantage of music training (specifically 
singing) is that it can be done at home or in an environment 
wherever the patient has privacy. Music may have several 
healing capacities with chronic disease patients. It can be 
used to establish a therapeutic relationship for multiple 
types of intervention. Music can facilitate muscle 
relaxation. It can address repressed emotions. Furthermore, 
music can match the patient's pain imagery at the level of 
least resistance and guide them toward a more positive 
outlook about their health (Rider, 1987). 
One possible explanation of how music can help 
eliminate some of the distress caused by the pain experience 
is the "gate-control" theory, which is discussed later on in 
this paper. This theory states that only a limited amount of 
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sensory information can be processed by the nervous system 
at any given moment. A patient's perception of pain can be 
eliminated or reduced when there is competition from inputs 
to other sensory modalities (Wallis, 1984). Possible 
explanation for obtaining results in the treatment of pain 
is the relaxation created by the use of music and imagery. 
This technique partially shifts dominant control from the 
left hemisphere of the brain (primarily responsible for 
verbal, sequential, and logical thought processes), to the 
right hemisphere which functions in a more nonverbal, 
holistic manner. Through relaxation, stress factors are 
reduced and the body's natural physiological defenses are 
possibly strengthened (Bloom, 1987). 
There are at least three neurophysiological 
processes that may be triggered by music: First, because 
music is nonverbal, it can move directly through the 
auditory cortex directly to the limbic system, then the 
midbrain network that governs most of our emotional 
experience as well as basic metaboic responses. Secondly, 
music may be able to activate the flow of stored memory 
material across the corpus collosum, a collection of fibers 
connecting the left and right sides of the brain, and helps 
the two to work in harmony. And third, music may be able to 
excite calling agents, called peptides or stimulate 
endorphines, natural opiates secreted by the hypothalmus 
that produce a feeling akin to being in love (Bloom, 1987). 
3 
The second component of the healing process 
involves the patient's attitudes and feelings about his/her 
health. The individual may become more optimistic and 
experience more positive interactions with others and the 
environment by using music (Godley, 1987). Psychologically, 
an individual relates sound to a past experience, or creates 
new mental engrams or pictures to represent what is heard. 
Finally, a personalized response (thought, feeling, or 
behavior) emerges. Thus, some sounds evoke pleasant 
memories, feelings, thoughts and behaviors, while other tend 
to remind us of past pain, embarrassment, and fear. There 
are a great many facets through which sound can determine 
behavior; such as loudness, pitch, frequency and timbre. How 
we individually process and associate specific sounds with 
past or current learning determines what behaviors will 
follow. It has been shown that certain sounds can facilitate 
memory, reduce pain, and evoke feelings (Buffington, 1987). 
Few modern researchers have investigated the 
specific therapeutic uses of singing and pain control. 
However, there are some contemporary pioneers in the field, 
who will be quoted later on in the literature review, that 
are working to combine old techniques with today's 
technology. 
Many ancient practices, as well as some current 
cultures, use music for healing. Among these are "Tao 
Healing" and Shaman singing as well as American Indian, 
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Buddhist and Gregorian chanting. The "healing Tao system" 
emphasizes restoring health maintenance to the individual 
through meditation. This technique involves self-energy 
circulation (the focusing of mental energy on your 
acupuncture meridians) combined with deep breathing, body 
posture and sounding. In following the discipline of the 
ancient school of Chinese medicine, the Taoists believe that 
certain emotions are associated with each internal organ. 
While there is no scientific research regarding these 
associations, practitioners believe that the sounds relax 
the system and, if the organs are relaxed, they are able to 
function without obstruction (Bialick, 1984). 
The Shaman song represents a profound relationship 
between spirit and matter. The Shaman is one who is 
enchanted with the very breath of song which metamorphosizes 
the wizard into a sky-being, or soul bird. The Shaman's 
journey signifies that a connection still exists between the 
familiar world or ordinary human existence, and a 
paradisiacal realm free from suffering, a mythological world 
that existed before the primordial divisions emerged, 
destroying a harmonious and divine past. Dissonance (or 
illness) is symbolically mended when the Shaman undertakes 
magical flights. The spirit of breath emerging from within 
the human organism in the form of song, can be likened to 
the illuminated soul shining through the eyes. Songs are 
thoughts sung with the breath when people are moved by great 
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forces, and when ordinary speech no longer suffices. The 
English word spirit is derived from the Latin word spirare 
'to breathe', which is indeed the source and manifestation 
of song. The sign of the human spirit's wholeness is it's 
song (Halifax, 1987). 
Much of the research investigating the effects of 
music on pain has used listening techniques. Music is often 
used in the form of a cassette recording played in the 
background to accompany medical procedures or various 
relaxation exercises. In other therapeutic settings, singing 
and sound healing have been used to increase a sense of 
well-being and personal insight to a higher level of 
consciousness. 
Hypothesis: 
The purpose of this study is to investigate the 
effect of singing on pain management. While participating 
in a four week music therapy singing program, it is 
postulated that the patients will experience a significant 
level of self-regulated pain reduction and an even more 
significant level of pain reduction while working directly 
with the music therapist. 
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CHAPTER 2 
LITERATURE REVIEW 
The Problem: 
According to the National Institute of Health, 
chronic pain is the most costly health problem in America. 
This problem involves: direct medical expenses, lost income, 
lost productivity, compensation payments, and legal charges. 
The management of pain is probably one of the most common 
and most difficult aspects of medical practice. 
Chronic pain is a state of persistent 
physiological symptoms and their consequent psychological 
responses. Both the objective and subjective components of 
the 'pain experience' are extremely complex. Chronic pain 
should not be confused with acute pain which involves 
specific symptoms, and is temporary. An example of a chronic 
pain condition would be a patient suffering from low back 
pain, who may develop a headache or become fatigued - which 
in turn gives the patient an unpleasant disposition. Whereas 
an example of acute pain would be a patient is reacting to a 
cut or a blow by screaming. 
Other problems involving personal relationships, 
and worldview also affect the patient suffering from chronic 
pain. In a study by Payne and Norfleet (1986), a review of 
family dynamics showed that the patient is greatly 
influenced by his/her support system (or lack thereof). 
Over-nurturing relatives or friends can foster the patient's 
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dependent characteristics. This saturating-care-taking 
behavior in turn enforces the patient's pain behavior, due 
to the positive secondary gains he/she receives. On the 
other hand, a patient that has no close friends or relatives 
may feel lonely and helpless. These feelings may actually 
cause the person to become even more isolated, instead of 
reaching out for help and taking advantage of available 
resources. A study of pain management and pain behavior by 
Fordyce (1984), suggested that in chronic pain, there may be 
a questionable relationship between what people say and what 
they do. For example, a patient may tell his/her doctor that 
he/she will take the prescribed medication, do some 
exercise, and try to stay involved in work. However, some 
patients often become frustrated when medication alone does 
not completely alleviate their pain or doesn't work fast 
enough. Then the patient may stop taking the medication, and 
stop doing everything altogether - often retreating to their 
beds. This self-defeating behavior greatly affects the 
patient's worldview. A study by Violon (1987), reviewed how 
'pain proneness' contributes to the lack of pleasure in 
life. 
Assessments: 
Most acute pain situations are usually accurately 
treated within a short amount of time. It is in the more 
chronic pain syndromes that challenge the skills of the 
physician and therapist. The assessment of pain can be 
specific or diverse. Muller and Buschs' (1987) Holistic Pain 
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Assessment shows that the pain must be seen as a phenomenon 
of consciousness which corresponds to elementary experiences 
in life. In the process of therapeutic interaction with the 
patient, it is possible to influence yet unknown healing 
sources. The endurance and assessment of pain is not only 
determined by the particular disease with it's psychic 
aspects but also by supraindividual conditions and the 
historical development of man. Concepts which take these 
aspects into account will broaden our complete understanding 
of pain in medicine. Other assessments for pain include: 
self-reporting scales of various activity abilities, and 
behavior; the McGill Pain Questionnaire measures pain 
description, the Illness Behavior Questionnaire considers 
health related measures of the patient's personality, and 
the Multidimensional Health Locus of Control test measures 
health beliefs (Toomey, Gover, and Jones, 1987). In a self-
instruction video taped assessment of chronic pain, by Good 
(1987), it was found that patients' beliefs tended to be 
independent of their factual knowledge. For example, a 
patient may have a negative blood test that rules out the 
presence of disease. However, the patient may be 
experiencing such terrible pain, he/she truly believes that 
the condition is terminable. Good's study also showed that 
the more education a patient had about his/her illness 
tended to make them more interested in helping themselves, 
and less fearful of the unknown. 
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Where To Go For Help 
The patient/doctor - patient/therapist 
relationship is extremely important in dealing with chronic 
pain. Both patients' family members and friends should seek 
out knowledgeable specialists who neither dismiss nor 
indulge the patient. Physicians and therapists alike should 
understand how pain has come to dominate the patient's life. 
Many doctors today refer chronic pain patients to pain 
clinics for treatment. Over 800 such clinics exist, since 
the original opened it's doors at the University of 
Washington in Seattle in 1960. Pain clinics staff a variety 
of specialists who devise personal treatment programs for 
each patient. Programs may include: pharmacological, 
physical, psychological, occupational, and aesthetic 
treatments. The American Chronic Pain Association is one 
such organization that implements and develops self-help and 
support groups for chronic pain patients throughout the 
country (Lovasik, 1987). 
Pain Management 
The treatment of the chronic pain patient, 
regardless of the modality, demands multiple approaches due 
to the complexity of the problem. A commitment to keep 
trying, engaging the patient in the treatment plan, and 
moving at the patient's pace are vital to the effectiveness 
of the care being given. 
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Pain must be assessed in terms of it's physical, 
psychological and social components. Spiritual care and 
control of the environmental factors are just as important 
as conventional therapies. Once the cause of the pain is 
identified, an individualized plan of treatment can be 
developed (Driscoll, 1987). 
The therapeutic touch is a very personal act of 
caring and of giving to another person. To the pain patient, 
therapeutic touch affirms that you care and that you are 
acknowledging their pain. That, in itself, can be a source 
of great comfort to the patient (Wright, 1987). 
A variety of methods have been devised to treat 
the patient suffering with pain. Neurological techniques and 
drug intervention may reduce or completely alleviate pain 
for many patients. Nerve stimulation by TENS units excite 
mechanofibers which, in turn, stimulate enkephalin-
containing interneurons in the dorsal horn of the spinal 
cord resulting in analgesia. Acupuncture involves the 
insertion of fine needles into the skin at various points 
throughout the body. This may stimulate large afferent 
fibers which, upon entering the spinal cord, cause the 
release of endorphines and enkephalins (DiGregorio, 1986). 
Neurosurgery alters the activity of neural pathways which 
conduct pain impulses from the periphery to the higher brain 
centers. Within the field of pharmacotherapy. many drugs 
have analgesic properties, but only certain categories can 
be considered useful for the daily relief of chronic pain. 
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Narcotic analgesics act on the central nervous systems 
releasing opioids. Nonnarcotic analgesics help to prevent 
tissue damage and inflammation. Anti-depressants, muscle 
relaxers, and sleep inducers are also effective in the 
treatment of pain (DiGregorio, 1986). Physical therapy 
techniques such as temperature control (moist heat, ice 
packs, and ultrasound), and massage relax muscles 
temporarily. Daily exercise programs have been found to 
reduce anxiety, improve tone and circulation, as well as 
enhance sleep (Schuster, 1984). A nutrition program 
promoting high carbohydrates and low fat, low protein has 
been shown to increase lipid values (transport and 
conversion of chemicals within the Endorphine System 
Function), and assist weight loss (Heinze, 1984). 
Psychological treatment for pain can range from 
psycho-analysis and other forms of psychotherapy to 
relaxation training, meditation, hypnosis, biofeedback, or 
behavior modification. The philosophy common to all of these 
varied approaches is the belief that patients can do 
something on their own to lessen the effect of the pain on 
their lives. That may mean changing attitudes, feelings, or 
behaviors associated with pain, or understanding how 
unconscious forces and past events have contributed to the 
present pain experience (NIH Publication, 1982). In addition 
to a physiological diagnosis, psychoanalysts may 
theoretically describe pain experience as either conversion 
neurosis, depressive equivalents, or hypochondrical 
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reactions. However, these diagnoses do not mean that the 
pain is any less real; only that some pain patients may 
benefit from specific psychoanalytic techniques individually 
or in group psychotherapy to gain insights as to how their 
pain affects their daily functioning, which in turn affects 
their lives (Turk, 1984). 
Relaxation and meditation therapies train people to relax 
muscles and alter their mental state. The methods promote a 
sense of detachment so that the patient thinks of the pain 
as confined to a particular body part over which he/she has 
control. Hypnosis is a technique in which an individual's 
susceptibility to suggestion is heightened (such as 
relaxation or imagery). In a study by R.G. Large (1981), 
patients undergoing hypnosis reported better sleep and a 
reduction in effective dimensions of pain (such as being 
less worrisome, frustrated, or angry). Biofeedback teaches 
individuals voluntary control over certain body activities 
(such as heart beat, muscle tension, and skin temperature). 
The information is supplied by auditory or visual cues from 
sophisticated equipment. Behavior modification is aimed at 
changing habits, behaviors, and attitudes within the 
patients lifestyle. A study by J.B. Skinner (1984), found 
that a cognitive-behavioral pain management program resulted 
in patients' decreasing drug intake, experiencing less 
depression and anxiety, having an increase in activity as 
well as a more positive attitude (NIH Pub., 1982). 
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Music Therapy and Pain Management 
Music therapy can be used to treat pain and suffering 
by promoting relaxation, alteration of mood, by giving a 
sense of control, and creating opportunities for self-
expression. Music therapy techniques are individually 
devised, with consideration given to the patient's physical, 
emotional, and psychological needs; coping abilities; and 
prior musical experiences. Active involvement is encouraged 
to facilitate cognitive and emotional expression, as well as 
involvement in pain management (Bailey, 1986). 
Music is the enemy of pain. It aids the diseased 
mind, stimulates the circulatory system, and calms or 
activates the nerves (Podolsky, 1939). For centuries music 
has been used as an anesthetic to aid medical practices. For 
example: David played his harp for King Saul who was ailing 
and neurotic, the Tarentella dance was supposed to cure a 
spider's sting, and doctors used to perform minor surgeries 
to the accompaniment of musicians. Modern dentists offer 
their patients the use of self-controlled headsets for 
auditory distraction analgesia (Kessler, 1960). Music 
reduces or alleviates what is known as "anticipation 
syndrome" (Green, 1952). Surgical teams have noted that 
patients who are less tense when entering surgery have less 
of a need for preanesthetic drugging. Furthermore, piped 
music in the operating room seems to help the medical team 
be more relaxed and motivated (McGlinn, 1930). During the 
pre and post-operative stages, music reduces fear, anxiety, 
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and apprehension by establishing a cogenial mood and 
environment in the patient's room. Music also may help 
absorption of local, regional, and spinal anesthetics into 
the central nervous system through the reduction of tension. 
One group of researchers investigated the objective and 
subjective effects of soothing music on surgical patients. 
They did this in the preoperative period by determining 
plasma levels of various stress hormones and self-regulated 
anxiety levels. In all of the objective tests plasma levels 
decreased during pre-induction period, while most of the 
subjective self-reported anxiety levels decreased as well 
(Oyam, Y; Sato, T.; Kudor, Spintge, and Droh, R. 1983). 
Tanioka (1984) conducted a study where data 
suggested that an application of anxiety-reducing music 
through headphones was effective in relieving intraoperative 
anxiety in surgical patients under epidermal anesthesia. 
Music diverts the attention of the patient from himself to 
the music. When a patient suffers little or no psychic 
trauma from operative procedures, post-operative recovery is 
much quicker and more pleasant (Pickrell, 1950). 
In modern medicine, music has been used in 
conjunction with various types of relaxation training. 
Sedative instrumental music has been shown to enhance EMG 
biofeedback training with spastic cerebral palsied adults by 
reducing muscle tension (Scartelli, 1984), as well as 
increase frontalis muscle relaxation ability in normal tense 
adults (Scartelli, 1984). Other studies have shown music to 
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enhance relaxation of the release of "stress hormones", and 
to re-entrain the circadian rhythms (Rider, Floyd, and 
Kirkpatrick, 1985). Music reduces fluctuations in blood 
pressure in patients undergoing hemodialysis treatment 
(Schuster, 1985). Music and guided imagery used in the 
clinical setting enhances relaxation training, 
psychoanalysis treatment and group therapy session (Kevach & 
Peach, 1985). 
It is important to note how different types of 
music effect relaxation. In Logan's study (1984), there were 
no significant difference in the tension levels of two 
groups exposed to two types of music. This was due to 
complicated relaxation exercises being used in conjunction 
with the music. This brings out the issue of whether to 
consider the degree of familiarity and emotional response to 
the music. The mood of the music should be matched to the 
patient. That is, the patient should not have to adapt to 
the music (Rhoner & Millder, 1980). 
A study of music therapy-assisted labor and 
delivery by Clark, McCorkle, and Williams (1981) cites 
current theories of pain causation and perception 
emphasizing psychological factors in pain mediation. These 
factors fall into three categories: (a) cognitive factors 
consisting of positive and negative expectations of pain and 
feelings of control or helplessness, (b) emotional factors 
such as anxiety and vigilance resulting in heightened 
perception of stimuli and arousal of the sympathetic nervous 
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system, and (c) symbolic factors which play a major role in 
pain perception. In considering the used of music as a 
distraction or an attention focusing stimulus, the degree of 
intrusiveness of each music selection must be considered. 
Intrusiveness refers to the qualities of an individual piece 
of music which allow it to penetrate the listener's 
awareness and to hold his/her attention or which allow it to 
distract the listener from other stimuli. Qualities of 
rhythm, tempo, dynamic level, timbre, tonal density, and 
tonal combination contribute to the concept of musical 
intrusiveness. 
Music therapy may be used with a multimodel 
treatment team coupled with physical activities, recreation 
activities, group activities, or individually (Wolfe, 1978). 
Music therapy in pain rehabilitation may be used as a long-
term progressive tool for the patient's physiological and 
psychological development in the hospital, at home and in 
the community (Christenberry, 1978). 
Physiology of Nerve Pathways: The Pain Pathway 
A major function of the spinal cord is to convey 
sensory impulses from the periphery to the brain and to 
conduct motor impulses from the brain to the periphery. The 
vital function of conveying sensory and motor information is 
carried out by the ascending and descending tracts of the 
cord. 
17 
cord. The various tracts of the pyramidal system convey 
impulses from the cortex that result in precise muscular 
movements. 
The extrapyramidal pathways include all descending 
tracts other than the pyramidals. The rubrospinal tract 
originates in the midbrain, and transmits impulses to 
skeletal muscles concerned with tone and posture. The 
tectospinal tract originates in the superior colliculus of 
the midbrain, and transmits impulses that control movements 
of the head in response to auditory, visual, and cutaneous 
stimuli. The vestibulospinal tract originates in the 
medulla, and conveys impulses that regulate muscle tone in 
response to movements of the head. 
Physiology of Hearing 
First, sound waves that reach the ear are directed 
by the pinna (outer ear) into the external auditory canal. 
When the waves strike the tympanic membrane, the alternate 
compression and decompression of the air causes the membrane 
to vibrate. The tympanic membrane is connected to the 
ossicula chain and the air vibration is converted to 
mechanical vibration. This mechanical vibration exerts 
positive and negative pressure against the oval window, 
which divides the middle and inner ears. The movement of 
the oval window sets up waves in the liquids filling the 
cochlea (the peri and endo), converting the mechanical 
energy to hydro-electrical vibration. The pressure waves 
developed by this liquid movement causes movement of the 
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basilar membrane and causes pressure on the hair cells of 
the organ of Corti. The movement of these hair cells is 
converted into nerve impulses. The impulses are then passed 
on to the cochlear branch of the vestibulocochlear nerve, 
and the medulla. Here most of the impulses cross to the 
opposite side and finally travel to the auditory area of the 
temporal lobe of the cerebral cortex (Tortora, G. and 
Anagnostakos, N. 1981). 
Physiology of Vocal Production (controlled respiration) 
Respiration is partially controlled by nervous 
mechanisms (the motor pathways). The area from which nerve 
impulses are sent to respiratory muscles is located in the 
reticular formation of the brain stem; it is referred to as 
the respiratory center, the function of the respiratory 
center is to control and modify the basic rhythm of 
respiration. The controlled act of respiration is of prime 
importance in singing. The lungs must be capable of filling 
up rapidly and emptying at a steady controlled rate. Correct 
breathing is the basis of all good singing. The production 
of the voice by the larynx involves the respiratory bellows, 
and the vibrating mechanisms. The respiratory bellows are 
made up of the lungs, and the muscles of expiration in the 
thorax and abdominal wall. When the intrathorasic and 
infraglottic pressures reach an adequate level, the vocal 
cords are set in vibration with the production of a 
laryngeal tone. The human voice is a wind instrument. The 
vocal cords are alterable in shape and dimension. A wide 
20 
range of notes in varying pitch, quality and intensity can 
be produced. The length and tension of the cords are 
controlled by the thyro-arytenoid, and cricothyroid muscles. 
In the production high tone the muscles and cords are tense. 
While in the production of low tones, the muscles and cords 
are more relaxed. The dynamic level of a note is governed by 
the subglottic air pressure, and by the intensity of muscle 
contraction. The condition of the resonators also effect the 
timbre or quality of the voice. The resonators include: the 
larynx, pharynx, soft palate, oral cavity, nose and 
nasopharynx, and the sinuses. Muscles concerned in singing 
are: muscles of the nose, mouth, lower jaw, tongue, soft 
palate, pharynx, supra-hyoid and infra-hyoid, the larynx, 
neck, back, diaphragm, abdomen, and placement of the lips 
(Critchley, 1977). 
The Brainstem: Where Music and Pain Meet 
The brainstem is the stock of the brain. It 
consists of the medulla oblongata, pons varolii, and the 
mid-brain. The medulla is the upper portion of the spinal 
cord, and forms the inferior part of the brainstem. The 
medulla contains all ascending and descending tracts that 
communicate between the spinal cord and various parts of the 
brain. The pons is a bridge connecting the spinal cord with 
the brain, and parts of the brain with each other. The mid-
brain extends from the pons to the lower portion of the 
brain (Tortora, G. and Anagnostakos, N. 1981). 
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Since all sensory and motor tracts pass through 
the brainstem, it would seem possible that one impulse could 
intercept the other. It is therefore possible that a musical 
impulse could intercept a pain impulse. 
The Gate Theory of Pain 
According to the National Institute of Health 
(1965), Canadian and English investigators, Melzack and 
Wall, developed the Gate Theory of Pain. The idea is that 
when pain signals first reach the nervous system they excite 
activity in a group of small neurons that form a kind of 
pain "pool". When the total activity of these neurons 
reaches a certain minimal level, a hypothetical "gate" opens 
up that allows the pain signals to be sent to higher brain 
center. But nearby neurons in contact with the pain cells 
can suppress activity in the pain pool so that the gate 
stays closed. The gate-closing cells include large neurons 
that are stimulated by nonpainful touching or pressing of 
your skin. The gate could also be closed from above, by 
brain cells activating a descending pathway to block pain. 
According to the National Institute of Health 
(1982), the gate theory aroused both interest and 
controversy when it was first announced. Most importantly, 
it stimulated research to find the conjectured pathways and 
mechanisms. Pain studies got an added boost when 
investigators in Aberdeen, Scotland and at the John Hopkins 
University Hospital in Baltimore made the discovery that the 
brain itself produces chemicals in the control of pain. 
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Certain chemicals are important in conducting nerve signals 
from cell to cell. In order for the signal from one cell to 
reach the next in line, the first cell secretes a chemical 
"neurotransmitter" from the tip of a long fiber that extends 
from the cell body. The transmitter molecules cross the gap 
separating the two cells and attach to special receptor 
sites on the neighboring cell surface. Some 
neurotransmitters excite the second cell - allowing it to 
generate an electrical signal. Others inhibit the second 
cell - preventing it from generating a signal. Scientists 
found that a whole family of proteins existed that acted as 
painsuppressing chemicals in the brain. The smaller proteins 
were called enkephalins (meaning in the head). In time, the 
larger proteins were called endorphins (meaning "morphine 
within"). The discovery of endorphins lent weight to the 
general concept of the gate theory. Endorphins released from 
brain nerve cells might inhibit spinal cord pain cells 
through pathways descending from the brain to the spinal 
cord. Endorphins might also be activated when a person 
engages in a soothing activity such as rubbing aching 
joints. 
Further research by Melzack, Weisz and Sprague (1963) 
supports the gate-control theory. The purpose of the study 
was to determine some of the variables involved in attempts 
by subjects to control experimental pain by focussing 
attention on auditory stimulation. The results show that (a) 
the rate of increase of pain intensity represents an 
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important variable since only slowly rising pain is amenable 
to "control", (b) the amount of pain tolerated by subjects 
is often determined by their expectation of future pain on 
the basis of rate of pain increase rather than by pain 
intensity level as such, (c) auditory stimulation together 
with strong suggestion that it abolishes pain provides an 
effective stratagem for achieving "control" over pain 
(thereby enabling subjects to endure it longer) although 
neither auditory stimulation nor suggestion alone is 
sufficient to increase the duration of pain tolerance. The 
increased pain tolerance produced by combined auditory 
stimulation and suggestion lends support to the concept that 
pain perceptions are subserved by patterns of nerve impulses 
that are under dynamic control of psychological processes. 
Psychological Effects of Music; 
According to the "Cannon-Bard theory of emotion", 
Hilgard (1967) and Ruud (1978) writes: 
"This theory states that the incoming impulses 
from the event (music) that excites the emotion are filtered 
through the thalmus first (a low brain center), where the 
distinctive quality of the emotional experience is added; 
the impulses then go to the cortex ( a higher brain center), 
where the intellectual aspects are integrated and to the 
viscera and musculature". 
This theory lends support to the concept that 
musical stimuli can interrupt pain stimuli in the brainstem 
on different levels, as stated earlier in the literature 
review. If people do indeed first respond to music on an 
emotional level, then the patient's choice of one musical 
work or style over other available works or styles should be 
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seriously considered. Selecting their preferred music gives 
the patient a sense of control, and may increase their 
motivation for therapy. An assessment by Hahn (1954) showed 
that personality was reflected in individual musical 
choices, which also depended upon aesthetic values and 
individual needs for sensual pleasure. Aesthetic values in 
turn depended upon cultural background, musical training, 
and the general attraction of the music. E. Thayor Gaston 
(1968) states: 
"To each musical experience is brought the sum of 
the individual's attitudes, beliefs, prejudices, 
conditionings in terms of time and place in which he/she has 
lived. To each musical response, also he/she brings his/her 
own physiological needs, unique neurological and 
endocrinological systems with their distinct attributes. 
He/she brings all of this, his/her total entity as a unique 
individual". 
Leonard B. Meyer, author of Emotion and Meaning in 
Music states: 
"The listener brings to music not only 
specifically musical experiences, associations and 
dispositions but also important beliefs as to the nature and 
significance of aesthetic experience in general and the 
expected musical experience in particular". 
The listener not only brings himself to the music but 
he/she can also draw out of the music those things that 
he/she can identify with. 
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Carolyn Kenny, author of The Mythic Artery 
believes that musical elements of tension-resolution (such 
as harmonics and dynamic levels) become symbolic 
representations or basic life processes. They provide a 
reminder of our common and intense collective condition. The 
processes of nature, life, death, suffering, and release are 
remembered and experienced symbolically within music. Music 
can bridge beliefs and the concrete situations of life. 
Kenny suggests that the healing powers of music lie 
within it's magic, aesthetic nature, and the ability to 
provide experiences in the creative process. Within the 
subjective reactions to music, magic is found. It conveys 
symbolic meanings and is intimately tied to the emotions. 
Music fulfills man's need for beauty, and can satisfy his 
search for meaning in the world. The human spirit strives 
for balance, and desires to be healed when upset. A person 
will naturally identify with his/her music. Music is only a 
reflection of man himself. 
Krietler and Krietler, authors of Psychology of the Arts. 
state: "A major aspect of the art experience consists in 
the arousal and the relief of tension in the spectator by 
the work of art. The work of art is capable of producing 
tensions, which on the one hand are sufficiently variegated 
and multidimensional to enable the evoked tensions to ab-
sorb and combine with the more and less diffuse residual 
tensions in the spectator; on the other hand, these tensions 
are specific enough to be resolved through some other as-
pects of the art input. Thus, the resolution of the speci-
fic tensions implies relief also for the diffuse tensions 
with which they have combined. The resolution of these 
tensions is attended by pleasure". 
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Modern Researchers Views on Singing 
"Singing is a direct expression of the ego living 
simultaneous in it's emotional life, it's mental life and in 
it's physical vocal apparatus. Singing is one of the most 
intimate and telling of our expressive acts". (Nordoff & 
Robbins, 1971). 
Scott (1983) postulates the following: 
"The act of singing generates a concentrated 
'charge' in the body/mind system, the results which are more 
efficient use of the brain, better concentration, and higher 
states of awareness and receptivity. The deepened rhythmic 
breathing that singing requires, coupled with acoustical 
frequencies involved in music, act to release physical and 
emotional stress by slowing and stabilizing the heartbeat 
and increasing the flow of oxygen to the brain. Certain 
musical frequencies particularly generated by traditional 
forms of chanting, create highly concentrated stimuli to the 
brain... 
Unlike vision, in which what we see is determined 
and evaluated by the brain before we physically react to it 
- sound goes directly into the body and then is processed by 
the brain. Soundsinging can be an important therapeutic tool 
for emotional release. Soundings can go into blocked 
emotional places and work direct and deep release, where 
intellectual understanding fears to tread..." 
Music therapist Sharmane Simard (1987) states: 
"Singing is our birthright. It is time for us to 
embrace the vital life giving energy available to us in our 
life giving voice. It is the energy in a singer that affects 
us - heals us - moves us - changes us. It is the singer who 
sings in the moment from an inner most level of truth that 
touches our hearts in the deepest and most significant ways. 
The tools of the voice: breath, tone, body, touch, imagery, 
and language move us in the process of exploration, 
awareness, releasing, strengthening and integration. They 
help us lift material from the sub-levels to the 
consciousness. The conscious mind can then begin to 
reprogram beliefs. We can sing beliefs that stimulate the 
right brain functioning and we are immediately heard on a 
sub-conscious level, before the conscious mind has time to 
discount them. By releasing our inner most feelings and 
unblocking areas in our bodies that are holding on to old 
beliefs through the use of the voice and sounding 
techniques, we bring the material to our conscious minds and 
can begin to form new health giving beliefs... 
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Singing requires one to be in the present, and in 
the present is our only power. Here we can work and grow and 
change and become all that we are". 
Don Campbell (Bloom, 1987), author of The Musical Brain. 
says: 
"The crux and craft of music healing lies in being 
able to hear, to listen and be able to respond to your outer 
worlds. I believe that music can created an environmental 
space where the brain, body and soul can heal itself". 
CHAPTER 3 
METHODS AND PROCEDURES 
Subjects: The study has been limited to four patients. The 
subjects' ages range from 30-60 years. All had a 
musculoskeletal chronic pain condition requiring at least 
four weeks of hospital related care. One male and one female 
participated in the singing program. Another male and female 
acted as the control group by filling out the data cards 
only. The subjects were referred from a metropolitan 
hospital's physical therapy outpatient unit. 
Design: For the purpose of this investigation, a reversal 
baseline study was used. The McGill Home Recording Card was 
used to rate pain levels (see appendix A). A line graph was 
used to illustrate the subjects' pain levels day by day. 
Weekly comparisons were made of the subjects' self-recorded 
data between sessions conducted with the researcher and 
those of the subjects doing the program on their own. 
Pre-experimental phase: The researcher conducted separate 
interviews with the subjects in the singing program (see 
appendix C) and instructed them in a series of warm-up 
exercises and vocalizations. The author adapted some of 
these procedures from courses in: progressive relaxation, 
Hatha yoga, toning, and formal voice lessons. These 
exercises prepare the whole body and mind for singing. This 
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is contrary to the popular belief that singing is controlled 
only by the vocal cords. 
1) Stretching exercises began with posture orienta-
tion. The researcher demonstrated how to sit up as 
straight as possible in order to lengthen the 
spine for improved circulation and maximum lung 
expansion; with shoulders squared, head erect and 
centered, abdominal and buttock muscles held firm. 
2) The head is rotated to the right until the chin is 
aligned with the shoulder and held for five 
seconds. Repeat on the left side. Repeat both 
sides three times. 
3) The head is tilted sideways to the right until the 
ear is about halfway down the shoulder, and 
held for five seconds. Repeat on the left side. 
Repeat both sides three times. 
4) Center the head and gently drop forward to the 
chest. Rotate the head side to side in a half 
circle formation three times. Center the head 
and gently drop backwards. Rotate the head side 
to side three times. Center the head and rotate 
in a full circle three times in the right direc-
tion, then left. 
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5) Rotate shoulders in a circle formation three times 
in a forward direction, and three times backwards. 
Then circle the shoulders in an alternating for-
ward motion (as if doing the crawl swimming 
stroke), and finally three times in an alternating 
backwards motion. 
6) Tension and release exercises began with a full 
body extension. Arms are lifted over the head, 
hands reaching for the ceiling with fingers 
flexed, feet are pointed with leg, buttock, and 
abdominal muscles held firm for ten seconds then 
released. Repeat two times. 
7) The next exercise was a full body contraction. 
Arms are pulled into the sides, hands are 
clenched, head is tucked forward with shoulders 
raised, legs may be pulled in, feet are curled 
and abdominal muscles are held firm for ten 
seconds. Repeat two times. 
8) Deep breathing exercises began with reminding the 
subjects of the proper posture. One hand is held 
over the abdomen, and the other hand is over the 
lower back area. Air is inhaled deeply through the 
nose. Concentration is required in order to place 
the air where the hands are (as if a balloon were 
being filled up inside, expanding outward) then 
exhale slowly through the mouth. Repeat three 
times. 
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9) Vocalizations were then added to the breathing 
exercises. The patient was allowed to let their 
arms hang comfortably at the side or on their 
laps. They inhale deeply through the nose, then 
humm on the slow exhalation. Repeat three times. 
10) For the next set the exhalation was on an "ahh". 
The sound needs to begin on a fairly high pitch 
and chromatically descend as more and more air 
leaves the body. The subjects were encouraged to 
reach for a higher beginning pitch each time, and 
to see how low they could get at the end of their 
range. The subjects were then instructed to place 
one hand over their forehead and nose areas, and 
the other hand over the chest area so as to feel 
the changing vibrations from their head voice to 
their chest voice. The subjects were also encour-
aged to experiment with other open and closed 
vowel sounds such as "o" and "ee". 
Next, the researcher conducted a sample sing-a-
long with the subjects. The researcher sang along with the 
subjects and played guitar for accompaniment. Songs included 
a choice of : "Amazing Grace", "Good Morning Blues", "With A 
Little Help From My Friends", "American Pie", and "The 
Greatest Love". These selections were meant to represent a 
cross-section of musical styles. The patients were allowed 
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to request preferred song selections each week for the next 
music session, as well as for their own use (see appendix 
E). 
The subjects were taught how to use the recording card to 
evaluate their pain on a daily basis. The control group 
subjects were given a new recording card each week. 
Experiment: 
Phase I: (Baseline) Subjects completed the McGill Home 
Recording Card four times throughout the day, for one week. 
Phase II: (Treatment) Subjects met with the therapist for 
one thirty minute singing training session. They were asked 
to practice the singing exercises at least once a day or as 
often as desired. Subjects continued to complete the self-
recording data four times throughout the day for one week. 
Phase III: (Reversal Baseline) Subjects did not meet with 
the therapist this week. However, they were asked to 
continue practicing the music exercises at least once a day 
or as often as desired. Subjects continued to complete the 
self-recording data four times throughout the day for one 
week. 
Phase IV: (Final Treatment) Subjects again met with the 
researcher for one thirty minute singing training session. 
They were asked to continue to practice the music exercises 
at least once a day or as often as desired. As well as to 
continue to complete the self-recording data four time 
throughout the day. This was done for one week. 
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Post-experimental phase: The researcher conducted final 
interviews with the two subjects in the singing program (see 
appendix D). 
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CHAPTER 4 
Results 
The hypothesis of this study postulated that the 
subjects, while participating in a four week singing 
program, would experience a significant level of self-
directed pain reduction and an even more significant level 
of pain reduction when working with the researcher. The main 
measurement to test this hypothesis was the McGill Home 
Recording Card adapted for this study. 
Overall Results 
The data from each of the subjects' recording 
cards has been transferred to a set of line graphs in order 
for the reader to interpret the daily and weekly results 
more clearly. Both of the subjects in the singing program 
never recorded a time when they did not experience any type 
of pain. Their pain levels fluctuated on a full scale from 
1-5, with an average rating of 3 for the majority of the 
time. Due to uncontrolled variables, such as medication and 
environmental conditions, and the manner in which the data 
was collected, no rating can be considered to show a direct 
result of singing or of working with the researcher. Thus, 
the results of this study's data do not support the original 
hypothesis. 
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Data obtained from the control subject showed a 
pain level range from 2-5. Her pain levels averaged lowest 
in the morning, and usually became progressively worse 
throughout the day. No recorded treatment lowered the 
subjects' pain levels, but would occasionally maintain them 
or reduce additional symptoms. 
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Subject #1 2/24/88 
Pre-experimental phase: Music background questionnaire 
1) What singing experience have you had? 
"I only sing for pleasure: in the shower, 
with friends at gatherings or on the street 
corners, and with the stereo". 
2) Have you ever taken music lessons? 
"Only high school band for a little while". 
3) Can you read music? 
"I used to play the drums, so I can read 
rhythms, and some melody lines". 
4) What is your vocal range (i.e.: soprano, alto, tenor, 
bass)? 
Tenor/baritone, "depends on how I feel, energy 
wise". 
5) What style of music do you prefer? 
"I like everything, especially jazz, and Michael 
Jackson". 
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SUBJECT #1 
WEEK 1 BASELINE 
February 24 - March 1 
SYMBOLS 
* applied music program 
with the researcher 
+ independent applied 
music program 
- use of medication 
5 
4 
3 
2 
1 
0 
(10) (9.5) (8) (9.5) (9.5) (9.5) (9.5) 
2/24 2/25 2/26 2/27 2/28 2/29 3/1 
DAYS OF THE WEEK (beginning with Wednesday) 
4X PER DAY: Morning, Noon, Dinner, Bedtime 
(Morning slot also shows hours slept previous evening) 
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WEEK 2 TREATMENT 
March 2 - March 8 
SYMBOLS 
* applied music program 
with the researcher 
+ independent applied 
music program 
- use of medication 
5 
4 
3 
2 
1 
0 
• 
I 
[8) 
5/2 
• • 
* + + + + + + + + + + + + + 
-1 I I 1 1 M 1 1 1 1 1 1 I 1 1 M ( 8 . 5 ) ( 8 . 5 ) (8) ( 8 . 5 ) 
3/3 3 /4 3 /5 3 /6 
• 
+ 
1 1 1 1 ( 8 . 5 ) 
3 /7 
• • 
• • 
Mill ( 8 . 5 ) 
3 /8 
4X PER DAY: Morning, Noon, Dinner, Bedtime 
(Morning slot also shows hours slept previous evening) 
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WEEK 3 REVERSAL BASELINE 
March 9 - March 15 
SYMBOLS 
* applied music program 
with the researcher 
+ independent applied 
music program 
- use of medication 
5 
4 
3 
2 
1 
0 
+ + + + 
(10) 
3/9 
(10) 
3/10 
(8) 
3/11 
(8) 
3/12 
(8) 
3/13 
(8) 
3/14 
(5.5) 
3/15 
4X PER DAY: Morning, Noon, Dinner, Bedtime 
(Morning slot also shows hours slept previous evening) 
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WEEK 4 FINAL TREATMENT 
March 16 - March 23 
SYMBOLS 
* applied music program 
with the researcher 
+ independent applied 
music program 
- use of medication 
5 
4 
3 
2 
1 
0 
+ * + + + + + + + + + + + + + + + + + + + + 
(8.5) (8.5) (8.5) (8) (8) (8) (8) 
3/16 3/17 3/18 3/19 3/20 3/21 3/22 
4X PER DAY: Morning, Noon, Dinner, Bedtime 
(Morning slot also shows hours slept previous evening) 
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Subject #1 3/23/88 
Post-experimental phase: 
1) How are you feeling now? 
"I feel sleepy but in a good mood. 
Dull pain in foot". 
2) Do you feel that the music took your mind off of the 
pain? 
"Temporarily, depends on how long the activity 
is". 
3) Did singing alone at home fit into your lifestyle? 
"Yes, I listen to music all day". 
4) Did you experience less pain when you were at home, or 
with the therapist? 
"More effective here with the therapist, 
my concentration is better". 
5) Did you feel that the experiment was worthwhile? 
"Yes, I enjoyed sharing with other people". 
6) Do you think that you will continue to sing? 
"Yes, I sing more with the stereo and will 
continue to do the exercises". 
42 
Subject #2 2/24/88 
Pre-experimental phase: Music background questionnaire 
1) What singing experience have you had? 
I used to play guitar and sing at dances and 
parties. I also sang in church. 
2) Have you ever taken music lessons? 
No. 
3) Can you read music? 
Only chord symbols for the guitar. 
4) What is your vocal range (i.e.: soprano, alto, tenor, 
bass)? 
Voice is lower now due to old age, and being out 
of practice. 
5) What style of music do you prefer? 
I love guitar music, especially older music during 
50's like Elvis Presley. I like watching shows 
such as: Bandstand, Lawrence Welk, and the Grand 
Ole Opry. 
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SUBJECT #2 
WEEK 1 BASELINE 
February 24 - March 1 
SYMBOLS 
* applied music program 
with the researcher 
+ independent applied 
music program 
- use of medication 
5 
4 
3 
2 
1 
0 
• • 
1 1 1 
(6) 
2 /24 
M I L 
(6 ) 
2 /25 
-
J 1 1 1 
( 6 ) 
2 /26 
MM 
( 8 ) 
2 /27 
• • • 
MM 
(6 ) 
2/28 
• • • 
MM 
( ? ) 
2 /29 
• • • 
. 
MM 
( 6 ) 
3 / 1 
4X PER DAY: Morning, Noon, Dinner, Bedtime 
(Morning slot also shows hours slept previous evening) 
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WEEK 3 REVERSAL BASELINE 
March 9 - March 15 
SYMBOLS 
* applied music program 
with the researcher 
+ independent applied 
music program 
- use of medication 
5 
4 
3 
2 
1 
0 
+ 
+ + 
(3) 
3/9 
(3) 
3/10 
(4) 
3/11 
(4) 
3/12 
(4) 
3/13 
(4) 
3/14 
(3) 
3/15 
4X PER DAY: Morning, Noon, Dinner, Bedtime 
(Morning slot also shows hours slept previous evening) 
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WEEK 4 FINAL TREATMENT 
March 16 - March 23 
SYMBOLS 
* applied music program 
with the researcher 
+ independent applied 
music program 
- use of medication 
5 
4 
3 
2 
1 
0 
+ 
* 
(5) 
3/16 
(4) 
3/17 
(6) 
3/18 
(4) 
3/19 
(4) 
3/20 
(4) 
3/21 
(4) 
3/22 
4X PER DAY: Morning, Noon, Dinner, Bedtime 
(Morning slot also shows hours slept previous evening) 
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Subject #2 3/23/88 
Post-experimental phase: 
1) How are you feeling now? 
"Rushed, but I'm trying to stay calm". I have 
sharp pains in my leg and corns on my foot". 
2) Do you feel that the music took your mind off of the 
pain? 
"Yes". 
3) Did singing alone at home fit into your lifestyle? 
"I didn't like to sing when I knew my neighbors 
were around, but I did the exercises more often. 
I usually sang along with the shows on the TV". 
4) Did you experience less pain when you were at home, or 
with the therapist? 
Less with the therapist. "I felt that the company 
took my mind off from the pain. When I'm alone, I 
get bored, it's hard to get motivated". 
5) Did you feel that the experiment was worthwhile? 
"Yes, I'm sorry it didn't last longer". 
6) Do you think that you will continue to sing? 
"Yes, I definitely want to get myself another 
guitar, and will keep doing the exercises to 
help me relax". 
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SUBJECT #3 
WEEK 1 
February 24 - March 1 
SYMBOLS 
* applied music program 
with the researcher 
+ independent applied 
music program 
- use of medication 
5 
4 
3 
2 
1 
0 
(6) 
2/24 
(5) 
2/25 
(4) 
2/26 
(5) 
2/27 
(5) 
2/28 
(5) 
2/29 
(6) 
3/1 
4X PER DAY: Morning, Noon, Dinner, Bedtime 
(Morning slot also shows hours slept previous evening) 
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WEEK 2 
March 2 - March 8 
SYMBOLS 
* applied music program 
with the researcher 
+ independent applied 
music program 
- use of medication 
5 
4 
3 
2 
1 
0 
(5) 
3/2 
(5) 
3/3 
(6) 
3/4 
(8) 
3/5 
(7) 
3/6 
(5) 
3/7 
(6.5) 
3/8 
4X PER DAY: Morning, Noon, Dinner, Bedtime 
(Morning slot also shows hours slept previous evening) 
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WEEK 3 
March 9 - March 15 
SYMBOLS 
* applied music program 
with the researcher 
+ independent applied 
music program 
- use of medication 
5 
4 
3 
2 
1 
0 
• • 
1 | 
[7) 
J /9 
. . 
• " ™ " 
M i l l 
(6) 
3/10 
_ _ _ 
II 1 1 
(6) 
3 / 1 1 
• 
• 
MM. 
(7) 
3/12 
_ _ 
MM 
(6) 
3/13 
• 
• • 
MM 
(6) 
3/14 
• 
— 
"" • 
II II ( 5 . 5 ) 
3 /15 
4X PER DAY: Morning, Noon, Dinner, Bedtime 
(Morning slot also shows hours slept previous evening) 
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WEEK 4 
March 16 - March 23 
SYMBOLS 
* applied music program 
with the researcher 
+ independent applied 
music program 
- use of medication 
5 
4 
3 
2 
1 
0 
• 
1 | 
[5) 
5/16 
M M 
(9) 
3/17 
• • 
M M 
(6) 
3/18 
a 
M M 
(5) 
3/19 
• • • 
-
M M 
(6) 
3/20 
. _ _ 
1 M 1 
(4) 
3 / 2 1 
• • 
M M 
(3 ) 
3/22 
4X PER DAY: Morning, Noon, Dinner, Bedtime 
(Morning slot also shows hours slept previous evening) 
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Descriptive Case Material 
Subject #1 was a middle aged male with an ankle 
and foot injury complicated by an ineffective operation. He 
received physical therapy three days a week and did not take 
any medication. The subject also used other self-
administered pain management techniques such as weight 
training, meditation, and this music therapy singing 
program. Prior to this four week experiment, the subject's 
only musical pursuit was for leisure purposes. 
While learning the stretching and deep breathing 
exercises, the subject informed me that they were nothing 
new to his routine. However, he had never practiced vocal 
exercises before. He often laughed and held back his voice 
due to initial embarrassment, but this behavior dissolved 
after the first week. 
For the sample sing-a-long the subject chose "Good 
Morning Blues", and agreed to sing "Amazing Grace". During 
the first verses the subject listened to the researcher sing 
while reading along with a song sheet. I encouraged him to 
sing along for the last several verses. His voice was right 
in tune and on time within a baritone range. 
During week one the subject's pain level began at 
5 (excruciating) and never dropped lower than 2 
(discomforting). His pain levels were usually highest first 
thing in the morning, and lowest at bedtime. He averaged 9 
1/2 hours of sleep each night and did not report any 
additional symptoms or activities. 
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During week two the subject's pain level was at 
it's lowest (2) when working with the researcher and when 
doing the singing program independently, several times a 
day. His pain level was highest (5) after doing excessive 
activities such as walking, and consequently, neglected to 
do the singing program. He averaged only 8 1/2 hours of 
sleep this week, and reported that he had a busy schedule. 
The subject did choose to use a tape recording of 
the session to practice with at home. During week 2 the 
subject requested to sing "The Greatest Love" and "With A 
Little Help From My Friends". After the first song the 
subject said that he preferred the rendition he had at home 
on an album, and would rather sing with that. However, he 
did seem to enjoy singing the second song, and like the 
sound of the playback well enough to let the other 
therapists on the unit hear it. 
During week three the subject experienced the 
highest pain level of 3 1/2 for more than half of the time. 
The subject's lowest pain level (2) when doing the singing 
program, although only carried out once a day for six of the 
seven days. His sleep fluctuated between 10-5 1/2 hours due 
to several nights of heightened pain. He reported excess 
standing and walking as causing the pain increase. 
During week four the subject's pain level stayed 
at 2-2 1/2 most of the time. He applied the singing program 
more times this week than ever before. The highest pain 
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level only reached 3, three times. He averaged 8 hours of 
sleep, and reported no additional symptoms or activities. 
In preparation for the final treatment week, the 
subject said that he liked Stevie Wonder, so I brought in 
"You Are The Sunshine of My Life". When singing this song, 
the subject was more bold and creative. His dynamic levels 
fluctuated to emphasize certain lyrics, and he freely added 
grace notes and filler syllables. 
At the end of the final treatment, the subject 
requested to meet the other subject I had worked with. Since 
the other subject consented, I agreed to let the two meet, 
after I had conducted their individual final interviews. 
They both had asked me to bring in a piece for all of us to 
sing together. I chose "We Believe In Music" (an adapted 
version of "I Believe In Music by Mac Davis). This song is 
suitable for a parting theme, because it describes music as 
being something special that all people can share and 
remember (See tables 1,6). 
Subject #2 was a woman in her fifties with 
multiple joint injuries and complications from ineffective 
operations on her right knee. She received physical therapy 
2-3 times a week and takes a low dose of Valium. This four 
week singing program was the first self-directed therapy the 
subject has ever tried. Prior to this experiment, the 
subject's last pursuit of music was during the 1960's and 
1970's. She used to play guitar and sing rock n' roll in 
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bars, at dances, and parties. She also used to sing in a 
church choir, although she had no formal training. 
While learning the exercises, the subject required 
much prompting to be less self-conscious and relax. Her 
range of motion and flexibility were noticeably limited in 
her neck, shoulders, arms, and back. However, she did 
comment that she felt less tense after doing the exercises. 
For the sample sing-a-long, the subject chose to 
sing "Good Morning Blues", and "Amazing Grace". During the 
first verses, the subject listened to the researcher sing 
while reading along with a song sheet. I encouraged her to 
sing along for the last several verses. Her voice was 
slightly off key and very soft, and cracked when out of her 
normal range. After singing "Good Morning Blues" the subject 
said that it was fun just listening to me play and sing. 
However, after singing "Amazing Grace", she said that the 
song was beautiful and that it made her realize how much she 
missed singing with other people. 
During week one the subject's pain level started 
at it's highest (3) requiring Valium, maintained a (2) for 
most of the time, and reached a low of (1) for one day. One 
2/25/88, the subject neglected to fill out the data card. 
The subject averaged 6 hours of sleep and reported no 
additional symptoms or activities. 
During week two the subject's pain level stayed at 
a low of (1) when working with the researcher and for 
several other days. She reached a high of (3) for several 
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days and recorded taking valium twice. The subject averaged 
6 hours of sleep, and reported her desire to get a guitar 
and to start playing again. 
For week 2 the subject requested to sing some 
Elvis Presley tunes: "Love Me Tender", "Jailhouse Rock", 
"Blue Suede Shoes" and "Blue Moon". This week her 
performance reflected an increased energy level by singing 
louder, with clearer diction, and maintaining better 
posture. 
Since the subject did not have a tape player 
readily available to her and because she felt too 
embarrassed to hear her voice on tape, she chose not to use 
a recorded session to practice with. 
During week three the subject's pain level was 
highest at (3) for most of the time and lowest at (1) for 
one day. Application of the singing program once a day 
(except for the weekend) did not seem to effect the pain 
levels. The subject took Valium six of the seven mornings, 
and reported no other symptoms or activities. 
During week four the subject did apply the singing 
program every day. Pain levels again were highest at (3) and 
lowest at (1). Neither the singing program or the medication 
seemed to effect pain levels on any day. Due to the frequent 
inaccuracies in filling out the data card, it seems that the 
subject may not be totally reliable in her recording. The 
researcher interpreted the data to the best (see appendix _) 
of her ability. 
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Unfortunately, the subject was absent during the 
final treatment week due to illness. However, she did speak 
with me over the phone and assured me that she would 
continue to do the exercises and sing to herself or with the 
radio and television. 
As mentioned in case study #1, the two subjects in 
the singing program met, exchanged comments about the 
program and sang together with the researcher (See tables 7, 
12). 
Subject #3 (a member of the control group) was a 
middle-aged woman with complicated spinal injuries. The 
subject has physical therapy 1-2 times a week, takes 
Darvocet, Fiorral, and Xanax. 
During the first week the subject's pain level was 
highest at (5) for only one day, averaged at (3) most of the 
time, and only reached a low of (2) for three times. The 
subject took medications 2-4 times every day. She averaged 5 
hours of sleep and reported multiple symptoms. Such as: 
headaches, blurred vision, ringing or tapping in ears, 
burning sensations in the hip, sharp pains and aching in 
neck, shoulders and lower back. 
During week two the subject's pain level reached a 
high of (5) three times, averaged a (4) most of the time and 
reached a low of (2) several times. The subject's sleep 
fluctuated between 5 and 8 hours of sleep, and reported less 
symptoms. Symptoms still occurring were: stiffness and 
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aching in the neck, shoulders and lower back and blurred 
vision. She also required medication for several days. 
During week three the subject's pain level 
averaged at (3) most of the time and reached a high of (5) 
once, and a low of (2) several times. She averaged 6 hours 
of sleep, required medications 2-3 times a day, and reported 
more symptoms due to excessive activities. She also reported 
feeling more depressed. 
During week four the subject experienced an 
average pain level of (3). The highest level was (4), and 
the lowest at (2). She required medication only twice daily, 
but of stronger dosages, all week long. Her sleep 
drastically fluctuated between 3-9 hours of sleep, thus she 
required more bed rest during the day. 
Upon completion of the experiment, the subject 
said: 
that she was glad to have helped me and that she 
might be interested in trying some musical treat-
ment in the future (see Tables 13-16). 
Subject #4 (control group) was an older gentleman 
with arthritis and leg injuries. He was scheduled to receive 
physical therapy several times a week and took aspirin and 
codeine. 
Due to the subject's negligence in filling out the 
data cards and turning them in, the researcher has no choice 
but to void this subject's part in the experiment. 
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CHAPTER 5 
DISCUSSION OF RESULTS 
As stated earlier, the main purpose of this study 
was to investigate the effect of a singing program on pain 
management with orthopedic chronic pain patients. Emphasis 
was placed on training the subjects to help themselves, to 
see whether or not it was feasible to use singing as therapy 
within their daily lives. 
Due to the small sample size and problems in the 
data collection, it was inappropriate to use any statistical 
testing on the data obtained in this study. Therefore, no 
statements as to the benefits of the singing program can be 
considered statistically significant or reliable. Because of 
these limitations, it was decided that the data would best 
be presented descriptively. Results of the pre and post-
experimental phase questionnaires showed that the variations 
in individual subjects' responses to singing tended to 
support the findings of investigators mentioned in the 
literature review, which was that (for whatever reason) the 
music and the interaction with the researcher took their 
mind off from their pain. 
All of the subjects involved seemed to be very 
appreciative of my efforts to train them to use music not 
only for pleasure, but for therapeutic uses as well. They 
also seemed thankful that I took the time to listen to their 
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concerns, questions, and leisure talk. After the initial 
interview with the subj ects. I found that each personal 
background contributed largely to their present conditions 
both physically and psychologically. Each of these chronic 
pain patients have a history of physical disabilities that 
currently effect their daily functioning. As well as having 
their inherent constitutional make-up being challenged and 
shaped by multiple caretakers, family and friends, 
employers, financial managers and public social attitudes. 
For example, every subject is either unemployed or on 
medical leave and they seldom leave their homes for social 
engagements other than for medical purposes. I naturally 
established a positive rapport with each subject from the 
beginning. I interpreted this feeling as being mutual, due 
to the ease in which the subjects expressed themselves. For 
example, subject #1 had always had an interest in music and 
enjoyed singing, but had never thought of himself as a 
"good" or serious singer. However, once he became involved 
in the singing program, he noticed himself being more 
conscious of the role music played in his life. I encouraged 
the subject to explore his dynamic vocal range and learn to 
enjoy singing for himself and for joining with other people. 
He not only sang along with the taped session, but with the 
stereo and friends. 
Subject #2 who was once a singer and guitar player 
in her youth, gave up being musically active when she lost 
her family and most of her friends. The subject's only 
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musical tie was with the television or radio, until she 
became involved in the experimental music therapy singing 
program. She now wants to buy another guitar, not only for 
her own use, but to play for her friends and in community 
care centers. 
Problems 
As stated earlier, the small sample size made it 
impossible to achieve any significant results. The main 
problem of the study was that there were no conclusive 
results. The data obtained from the McGill Home Recording 
Card did not accurately reflect the effect of the singing 
program. Since the subjects' pain levels were not 
documented right before and after doing the singing program, 
it is not know specifically what effected their physical 
state. 
Given an orthopedic chronic pain syndromes and 
being a patient receiving physical therapy were the only 
commonalities shared by subjects. This made for some diverse 
individual physical conditions, which in turn effected 
individual musical responses. 
It was difficult to adhere to a regular schedule 
due to delayed transportation, the subjects desire to talk 
at length during and after the session. I had to be 
conscious of maintaining a professional standard, so as to 
get the required work done and not be so casual as to let 
the subjects manipulate our time together. 
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For example, on one occasion subject #2 made 
several personal requests, such as calling me at home and 
asking me to bring her information about guitars and 
songbook. I firmly explained that our relationship had to 
remain within the confines of our therapy sessions and 
mentioned several music stores where she could find guitars 
and music. 
Practical Implications 
There are several considerations if a singing 
program were to be implemented on a permanent basis in a 
hospital physical therapy outpatient unit. First of all, it 
is not known whether the music therapy treatment would alter 
the subjects responses to his/her physical therapy 
treatment. Conversely, it is not known whether physical 
therapy treatment would alter the subjects responses to 
his/her music therapy treatment. Therefore, it would be more 
effective for the music therapist to maintain a separate 
appointment schedule with his/her own subjects. However, 
this arrangement might be less practical for the subject, 
having to travel back and forth for treatment more often. 
The physical environment also influences the 
effectiveness of music therapy treatments. Physical therapy 
units seldom have private or sound proof rooms. This may 
make the patient overly conscious of other patients and 
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staff overhearing the session. As well as other patients 
genuinely being disturbed by the additional noise on the 
unit. The music therapist should be prepared to work with 
whatever resources he/she has available, as well as being 
able to provide all of his/her own materials. 
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Suggestions for Further Research 
As mentioned earlier, one problem with this study 
was the small sample size, so replication studies using more 
subjects are needed. It would also be useful to study more 
homogenous subjects. For example, adults within the same age 
range, having the same diagnosis, and treatment regimes. 
Another problem was the irrelevance of the scoring 
method. A rating scale that reflects the subjects condition 
before and after treatment would be more appropriate for 
this type of investigation. 
Another possibility for future study is to 
investigate the effect of different pieces of music within 
the patients preferences. This may show that the patient 
chooses a new piece of music daily or weekly, or that the 
subject chooses to keep an old favorite piece throughout the 
program. 
It may also be useful to schedule more sessions 
with the patient in order to accurately monitor the 
significance of the therapeutic contact. 
Because chronic pain is such a vast problem, it 
would be ideal to promote future research in every approach 
possible. However, since the ideal is not always practical 
(especially in the field of music therapy), it is necessary 
to build on the foundation of scientific knowledge in order 
to support our role in the health professions. 
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This pilot study represents only an initial effort 
to determine the effectiveness of using a personalized 
singing program as a pain management technique. I believe 
that the field of music therapy has the educational and 
professional qualifications, as well as public interest to 
do more of this type of research. Replication and further 
research attempts are needed to generate more conclusive 
results. 
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CHAPTER 6 
SUMMARY AND CONCLUSIONS 
As demonstrated in the literature review, chronic 
pain is a complex problem. It effects the patients physical 
and social functioning, as well as their psychological frame 
of mind and belief system. The treatment of orthopedic 
chronic pain conditions often demands a multi-disciplinary 
approach primarily made up of: pharmacology, physical 
therapy, the use of convalescent aids, and surgical 
procedures when necessary. Patients that are seen on an 
outpatient basis, seldom pursue any treatment within the 
field of mental health sciences (as was the case of each 
subject in this study). 
Since music has been shown to effect physical 
functioning and psychological responses, it would seem to be 
an effective medium for therapeutic intervention in both 
respects. Therefore, the purpose of using a music therapy 
singing program was not only to reduce pain levels, but to 
teach the subjects how to become more aware of how they feel 
as a whole person. This experiment was designed to help the 
subjects help themselves. 
As stated earlier, due to the small sample size 
and diversity of symptoms and responses, no statistically 
significant results were obtained from this study. However, 
for the two subjects in the experimental group, it seemed 
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that they were able to maintain lower pain levels when 
singing consistently either on their own or with the 
researcher, as compared to the control patients who had 
higher pain levels. The comments of the subjects, although 
not measurable, would tend to support this view. 
Although music therapy is often considered as an 
adjunctive, and not as a primary therapy within the medical 
field, I would conclude that it appears that the use of 
singing programs as pain management is feasible and 
potentially beneficial for the orthopedic chronic pain 
patient. 
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APPENDIX A 
Rev. 3/14/87 CONSENT AGREEMENT TO PARTICIPATE IN 
HAHNEMANN UNIVERSITY INVESTIGATIONAL RESEARCH 
1) Participant's Name 
2) Title of Research The Effect of Singing on Pain 
Management with Orthopedic Chronic Pain Patients 
3) Purpose of Research You are being asked to participate 
in a research project that has the following purpose 
and length of involvement: The purpose of this study-
is to investigate the effect of singing on pain con-
trol, so as to enhance the patient's role in his/her 
own treatment plan for 4 weeks. 
4) Procedures and Duration You have been told the follow-
ing things will be done to you: (Experimental proce-
dures are underlined or indicated in some other way 
such as different type or appearance) 
Week 1) Initial interview and practice session for one-
half hour, and self-recorded experimental data 
requiring five minute four times per day, with 
no music, for one week. 
Week 2) Clients will attend music therapy sessions for 
one-half hour, and complete self-recorded data. 
As well as apply singing techniques indepen-
dently as often as desired. 
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5) Risks/Discomforts You have been told that the risks 
and/or discomforts of being a subject in this research 
project are/or might be: 
As in any test situation, the patient may experi-
ence some degree of anxiety. 
6) Benefits You have been told that the possible benefits 
of being in this research project are: 
Reduced muscle tension, increased lung capacity, 
and a release or awareness of affect. As well as 
establishing a therapeutic relationship. 
7) Alternate Treatments You have been told that the other 
treatments you can have if you do not join this 
research project are: 
Physical, or drug therapies. 
8) Results or Outcomes You have been told that because of 
the possibility of unknown risks or results, you cannot 
be assured that there will be any useful outcome to 
you. This study is being conducted in the belief that 
it may be of benefit to you, others, or to the advance-
ment of science. Your participation in this study may 
have to be stopped for the following reasons: 
a) If required by a change in your medical condition. 
b) If all or a part of this study is discontinued by 
the sponsor or governmental agencies. 
c) Other reasons such as harmful reactions experienced 
by others in the study, or if any other new informa-
tion becomes known to the investigator. 
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Possible scheduling difficulties, performance 
anxiety, or a sore throat. 
9) Nonparticipation You have been told that you can re-
fuse to join the study or change your mind about con-
tinuing to participate at any time and doing so will 
have no effect on your right to receive health care. 
10) As a subject in this research project you have given 
your permission for Hahnemann to keep, preserve, pub-
lish, use or dispose of the results of this research 
study. Your identity will be kept confidential by 
using first names only. 
I HAVE BEEN INFORMED OF THE REASONS FOR THIS STUDY, I HAVE 
HAD THE STUDY EXPLAINED TO ME. I HAVE HAD ALL OF THE 
QUESTIONS I HAVE ANSWERED. I HAVE CAREFULLY READ THIS 
CONSENT FORM AND HAVE RECEIVED A COPY. 
Date 
Participant or person authorized to 
consent for participant 
Signature of Child if eight years of 
age or older 
Signature witnessed Relationship - If not participant 
acknowledged 
Investigator or his/her designees 
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APPENDIX B 
McGill Home Recording Card 
NAME: DATE STARTED: 
M 
TU 
W 
TH 
F 
SA 
SU 
Morning Noon Dinner Bedtime 
1. 
2. 
3. 
4. 
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PLEASE RECORD 
Pain Intensity #: 
0 - no pain 
1 - mild 
2 - discomforting 
3 - distressing 
4 - horrible 
5 - excruciating 
No. of Analgesics you have taken. 
Please make note of any unusual symptoms, 
pains, or activities on back of card. 
Record hours slept in morning column. 
APPENDIX C 
Pre-experimental phase: Music background questionnaire 
1) What singing experience have you had? 
2) Have you ever taken music lessons? 
3) Can you read music? 
4) What is your vocal range (i.e.: soprano, alto, tenor, 
bass)? 
5) What style of music do you prefer? 
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APPENDIX D 
Post-experimental phase: 
1) How are you feeling now? 
2) Do you feel that the music took your mind off of the 
pain? 
3) Did singing alone at home fit into your lifestyle? 
4) Did you experience less pain when you were at home, or 
with the therapist? 
5) Did you feel that the experiment was worthwhile? 
6) Do you think that you will continue to sing? 
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APPENDIX E 
Amazing Grace original folk song published in Winchester, 
Virginia. 
Elvis Presley Music: 
Love Me Tender - Copyright, 1956, 1957 by 
Elvis Presley Music 
Jailhouse Rock - Copyright, 1957 Unart Music 
Corporation 
All Shook Up - Copyright, 1957 Unart Music 
Corporation 
Blue Suede Shoes - Copyright, 1956 Hi Lo 
Music 
Good Morning Blues, folk improvisation. 
Greatest Love of All, by Linda Creed and Michael Masser. 
We Believe In Music, adapted from the original "I Believe In 
Music" lyrics by Mac Davis. 
With A Little Help From Mv Friends, by Joe Cocker. 
You Are The Sunshine of Mv Life 
Copyright, 1972 by Jobete Music Co., Inc. & Black Bull 
Music, Inc., Hollywood, California. 
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